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$.fz. A 1 tt, -Z'-, -Z J -Z 3 -^fett-Z 4 =Z 5 -£3cU Z', Z ! > & 
<fctfZ 3 -^tl^tlMf^ O, C (=0) , S (=0) , SOj, C (R 1 ) ( 
R 3 ) , Si (R 3 ) (R 4 ) , N (R 5 ) , B (R 6 ) , P (R 7 ) £7cttP (=0) (R 

5 8 ) £g?u z 4 &£tfz s w\ tn^rminz, n, b, p, c (r 9 ) n^as i ( 
r'°) ^g-r. 

(5£f> R 1 . R 3 , R 3 , R\ R 5 , R\ R 7 , R", R 9 * i<^R' 0 tt^n^n^lC 

7U-;^+^s, tu-;u^s, 7U-^7J^;n, tu-^t;^;^ 

7'JHW^ 7V-)V7)\s>r~)Vm. 7V-)VX.^=L)Vm, *)ltf*>')m. 7)V 
3c)ljr3rist))ViS~ TU— ^^v'^^^S, 7'J- )V7)V^r)V^r^t))V 
15 #r:;i/S, A^n 7 'J -M^ fc«'>7 / fcfc'U R' £ 
R 3 , R 3 iR 4 «SVi(C^LTm^^bTViTfeJ;Vi 0 ) 

Ar'tA 1 «Ar 2 «^±©SVi(cP^r?)M«(C^b, ^ (2) C^TAr 3 
tA 1 ttA r 'i±©S^l:iifSl?l:^b, Ar'tA 1 «Ar 3 I®S^t;i 
20 S1-«)^Ji^^T^) 0 

ifcfc, x 1 , x 2 , x 3 &<fctfx^ ^n^niiiwAny>ji^ 7^mj^ 
7'J- ;ux;p**-h^ 7U-;P7^j^M^-hi > *^i?xxf 
-b (oh) 2 , tyAD^Mb^^n, tji^^a*^;^ 

25 , r;i/^;u^>-s, 7->;i/:*^>«, s^u^^v-g, r^/gi^cte-hns 

5£ (1) IZ&tf&X 1 . X 2 , &cfctfX 3 <D'J>73i< £t>— otrins (2) (3 

x 1 , x 2 , x 3 ctejctfx 4 ®'M<tt)-pttAn^>if, 7J^^x;p 
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-B (OH) 2 , t/ADyM^fM, TJMs-r^A*^;^ 

^tt^wit. tieiS (5) (6) T^^n^b-a-^^^-r^feOT^^c 

X 10 X 10 ^x 12 

X 9 — Ar 6 -Ar 4 — - Ar 5 — X 3 X 9 — A^-Ar 4 - Ar 5 — Ar 7 — X 1 1 

X A 1 ^A 1 
5 (5) (6) 

CiS*, A 1 &£ZfX 3 te> f&fE<h|^USci*£;3EU Ar 4 , Ar 5 , Ar 6 &<fctfA 

4 , Ar 5 , A r 6 *J:tf A r 7 }»l^tbT^TfcJ; <, Ar 4 M^Ar s ^I 

io x 9 , x 1 0 . x 1 1 cfecktfx 1 2 ^n^n^icAn^vM^, r^^i^w 

-B (OH) 2 , t/AD^rVf^^l/S, XW-^A^^H, *X*n^7 

15 £SU 5£ (5) iZ&tf&Xl,; X'o&'cktfX 3 £>4>£:<£:fc— 3tfem^ (6) K 
X 9 , X ,0 ,' J X n *3j;^X ,J ©/>^< tfe— /Nadr>^, T)U*)l<X 

xf^S, -b (oh) 2 , =eJ;\u^y\t^)vm, x)V^-V&*^)vm. 
20 T-ab^o ] 

■2*>\z*mMU, (9) , (10) (11) -C7jk2n2>fc&W&m@kT 
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X 18 Ar 4 -Ar 5 — X 19 X 18 Ar 4 - — Ar 5 — A 4 X 18 Ar 4 - -Ar 5 — X 19 

^A 2 A 3 A 3 

J, S Ar« > 

I v 21 V22 v 21 \ 



^20 X 21 X 22 X 21 X 22 

(9) (10) (11) 



A r 4 :fe«fctfA r 5 tt, lflBiRU****U. A r 8 , A r 9 *3<ttXA r 1 
0 tt*n-f n»4fc7 U - U>**fctt2«©»*»ai*SU, iAr 4 , Ar 5 , A 
r 8 , Ar'^tfAr 1 0 ttMS^f UT^TfeJ: < „ Ar 4 *J:lfAr s ^l 

a 2 a, Tias© vi*rn^T*sn«. 

I I I 



jfc*, Z 6 «B, P£fc«P (=0) £igU Z 7 ttC (R 9 ) , Si (R 1 0 ) , N 
. B, P£fc«P (=0) Z 8 «CK S, C (=0) , S (=0) > S0 2 , 

C (R 1 ) (R 2 ) > Si (R 3 ) .<R 4 )» N (R s ) B <R 6 >\ P (R 7 ) £fc«P 
(=0) (R 8 ) Jfb, Z 9 ttC£fc£S i ft^U Z 1 0 «N> B, P, C (R 9 ) 
15 £fcteS i (R'°)£Str. (jS*, R', R 2 > R 3 , R 4 > R 5 % R 6 > R 7 * R 8 ^ R 9 *> 

A 3 H\ TIBSlOV^m^T^jFnS. 

\"-Z™ \ 13 "Z 14// \l5— Z 16^ 

j£*> Z 1 1 «C£fc«S i£SlU Z 1 2 teO> S, C (=0) > S (=0) , SO 
20 2 , C (R 1 ) (R 2 ) , S i (R 3 ) (R 4 ) , N (R 5 ) . B (R 6 ) , P (R 7 ) feb< 

ttp (=o) (r 8 ) z 1 3 s^rfz 1 4 \t^n^nniL\zc (r 9 ) , s i 
(r> 0 ) , b, n, p*fc«p (=o) **-r. z 1 5 ^cbtfz 1 6 «^n^n^sr 

CCStttSi4*t. (5fc*, R' % r», R«, R 5 , R«\ R\ R 8 , R 9 :feJ; 
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tfR'°tttMB2:Hi;Si*£3rr. ) 

t'j-;m-=^>s> 7U-;i/^Sv tu-;p7;i/^«. 7U-^7MM+'>s 
, tu-^t;^;^*^ tot^/s, m^vim. l^o^mms, atot 

5 'J-^t+vS, ^fP7'J-^tS, 7 'J -;i/7J^-;H*fcli7 'J -;i/Xfz 
)im*^?o tzfcLl i£ (9.) \Z^XAt 5 £A 2 ttAr^OBiCIgm? 
{C^b> Ar 4 LA 2 \ZAr 5 m(DUWzM&-?Z>W^lzM&-?2>o 

X 1 8 , X 1 9 , X 2 0 , X 2 1 :fe.£tfX 2 2 tt, ^-tl^n^^ADy>JM^ 7 
Jl^P*;^*— hS, 7 U -;i/7Jl/**~ hS, 7 U —)V7 )V^r)V7,)V^— h*. 

io ^^rnxx^S, -b (oh) 2 , tyAny^k/^M^ t^I/t^^a^^S 

fctt^hOS^t, 5£ (9) ^cfefr^X 1 8 , X 1 9 *3ct^X 2 0 <D'>iZ< h^—D 

> :£ (10) i^wx 1 8 , x 2 1 &£tfx 2 2 ©4>&<<t*>— ttfcs (11) 
15 iz&nzx 1 8 , X 1 9 , X 2 1 *3ctrxx 2 2 ©4>&<t%— AD^>I^ 7 

20 sfc, *nm\z. Tt3^: (1 ?) ^^n^-fb^^^-r-sfeo-rafe^o 

/ 

A5 f "V 5- " 3 ) a (15> 
(afc*, Ar 4 , Ar 5 , A 1 telztfX 3 tt, MIEtl^I A 5 tt, 

*^r-T* a<lfi03l**-r. att3*fctt4**-r. W§Ar 4 , Ar 5 , A 1 
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±m& (i) > (2) T?^sn*'fb'&4&fc^v>T, Ar'^c/Ar 3 rau -en^n 

5 »HStflaK*aS*fctt 3flj©«*!R*£&U gAr 1 , A r 2 *5«fctfA r 3 

fifeLWCfc«fc<* Ar'fe^Ar 3 €-n5^lTl* 
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ju-ju, 7'j-;m>'S, T'J-^ta, 

m-r^FS, <3>^», 737S, li75 7I, iiv-'J^S^ 

-;i^j-=^>a, ^-T-nru-^^y*, 7U-^t;u^~;^, 7U-^x^jh, 
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, 7U-iV7;^Jl'5 1 tI> 7->;i/3-*->S, S^75/«, 75HS,'7U-;mi/ 
10 Ar 1 , Ar 2 A r 3 ^LT^Tfc£V>S&S0&^-r\ 7MJHitT 

t-^;i/S, ^>^;i^ ^s^as, ->^d^-> 
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TViTt>ctvi 0 mmmzmi?; i~2 omm-e&Qs m&m\zu, ^b^m, xh*-> 

& ^nlf;W*S/«, i -^Dbf;^->S, :/h*->«, i -^h^S, t- 
10 S&£^0iJ^3*l£o 

£v>o ^m^c«3i# i ~ 2 o mm~e& v > JMW^te, t^frnrm, x^^x, 

iftfcte, C,~C M 7^n^>7x-;H (C,~C 12 «, »1~12 

~6 0ggT$D, 7i/^>I, C,~C 12 T^n^v'7a:y^>'S, 
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6 0im!3, JlttWfctt* 7iz^tl, 

^-c,~c n mm c, ~c, , 7 M;i/7i-;i,- c, ~c, , mM, i- 
^ 7 c , ~ c , , T)i>*jm. 2-j-y r)V - 0,-0,2 t*« $ n 

7'J-;P7;Wmi/Ilt Btfe»**rbWT*>«k<, #*#tt5l?ir7~6 og 

OSaiTfeO, £#«Jfctt* 7i-JP-C,~C II 7JW5 : ^ c,~c 12 t;hi^ 
y7x-^-C,~C n 7)l>*)y%*m: C , ~ C , s 7; V4)V 7 i n C , ~ C , , 7)V 

7->Mtt, #&R«»?|?2~2 :0atT?»D, T-fe^«, 

7'>;U*^">*tt, «*»ttfflflT2~2 OgfiETifetK JMfcWfctt, 7-feh=^>«, 

75 hm &*«cttffl#2~2 0 8*^0, *M75 KS, T-fe 

y*D£:t75 Kg, 7*fD7SH«, ^>XT5 FX, h'J7M07t 
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mismmm. 2 ~ 6 0 @gtr& d , u < 2-20 eat 
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& l^75/S, i?x^75;S, 7"alf;i/T5y», ^nW^/I^ -f 

y^ot!;i/75/*, ^-rvyp^Tsy*, y^urs/^ ^y^;P75/S 
» t-^wsyi, ^>5F;i/73y», 's+^Jl/TsVat," S'^b'v^^nrs/ 

10 ^;V75/a, ^^75/S> 2-XfMt^^75;i, 7^75 

□ ^>^75/S, S?S^n^W;i<75/», ^o^'>;i/75;S> 5*5^ n 

i^75/S, i?7x.-)V7$/&, C l -C„7^3t'>7i^7S/'S, 5> ( 
15 C,^C„7^3**>7i^) 7571, S> (C,~C M 7;U^;i/^a:-;i/) 757S 
, l-t7^75/S, 2-t7^75/S, ^>^7J^n7i-^75/l, 

x— c , ~ c , j 7;wi/7 5 j s> c , ~ c , , 7;i/^;i/ 7x-^-c,~c n 7;i/3=- 

20 ;i/75/Ss 2^ (C, ~C, , 7;i/3+^7i-JI/ - C, - C, i 7M^) 75 71, V s ( 
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c, ~c, , 7;^7x^- c, ~c, , T$.;m. 1 -±-y^-)v-c x ~c, 

5 1-60 D, flF * b < te^iHiJc 3-30 TfcS. fc*5££7;i^;i^ 7 

•j — )V&. 7 u -;w7;m i ;pafi*fc« 1 «©«3teR»ttipift***rbT:v»-c %> <fc v>» 
hj^ u b u x^;vs/ u h u - n - rfu \±)\,=s y ;b«, h u - i - 

-p-^rS/U^'J^*, Hj^>^;v->u;i/&, ^7x^wf^>y^s, t-7 
10 W7i-;^>ujh, ^pWi^xx^u^Sfc^Mwsns. 

lflB©«*3S»^6atfn*l, 2*}fett3«©3£TlWft$nfc5/'J;U^^3E (H, 

sio-) ja**«fstu 1 ~ 6 oi«T»o, » * b< «i^iific 3 ~ 3 0 t 

fc£o •fc&&7)V*)\&. 7U-M> 7'J— ;i/7;Wl/S*fcttHilfi©1fi*SRSttB 
15 iSSfbT^TfeJ;^. 

fi»'>u;i/*+">3ttbTtt, hU^^;i/->u;i/^->*, hUx^;i/~>y;M-^> 
& h U - n - 7n fcf;u-> U ;^.#->^ HJ - 1 - 7d £;i^>y )v*-^>m. t - 7 

?;p>'U)i/^^5 1 ;i^u;i'^-4->^ K'J7x-^>'j;i/t^->s, hj-p-^'J 

20 t -7*?;^7x^k>'j;^vfS, -7^^7x^y 'J W^v'l&WB^ 
ilv-'J^tltLTH 7)V*r)V&, 7U-M, 7 U — JU7Jt'=t i Jl'2£:fe«ktf 1 

satin* i , 2 3 iosTfit^n&->'j (h 3 s i 
s-) nfi&vfttu oiSTso, ^^b<«^^c3~3 o-e& 

25 <s> 0 &^i7;^ji/«, 7>J-;u^ 7U-;i/7;i/^;i/S^fctti^B<D^mSttJi^ 

Wft^UJ^**fcbTtt, NU^^v-U;!/^^ hUlf^'J;WJfc h 
•J-n-T'DKJVi/ij^S, HJ- i -7n}Z)V$'V)Vtt& t -zf^JW>V)V 
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~>u ju^a, ^;i/7 jL-ivis u ;p^^-*^^^j^$n^>. 

5 1 SI«n§ 1 ~ 6 iOSTii$nfc^ 'J jl/7 5 / S (H 3 S iNH- 

( (H 3 Si) 2 N-) #&tf£>*U ^$C«SI?it 1 ~ 1 2 O^T^O, 

tlj/'j^s/iti/m hu^^'>u;i/75/«, hux^v^u^sy 

jk>'j^7S/s, HJ^OvMi^u^sy^ ^7i-;w?;k>'j^75;i, 

^;p'>u;u) 7syi, (hux^;^>u;w 75/8, >> (hu-n-:/nt!;i^> 
15 y;w 75 71, (hu- i -^Dtf;i/>-y;i/) 75/8, ( t - :/5f;i^> u ;i/>> 

U;W 7S7Sife£^§n-5. 

y 

&kmmzm?%2~6 og«T$o/mwfcn ^x-;u8> c,~c u 7;i/Wx 
»/u;w», tf^/>j;i/8, hU7y'JM> **wj;i/8, f77-j«, ^7^7 

25 ^□7'J-M+yStH «^^b^t»^^7K^^ 1 

8£V^> Q'-0-Ti$n§. Q' «lfifi©1«^a^^-ro Mttlt2~6 0@ 

py;M-*->g, 7UM+yS, tru5?;u*^5/*, c,— c,,7 , ;p4ynf uswa- 
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-f5^!/u;i/**^», tr^vu;^^>s> h'j7^/UM^>s, a-*-* 

Q 2 -s-T'S$ti5. q 2 mmom&m&m-o mmmt, it2~6o 

t:ou;M;i/*i/hjK, 7V)V*W7b&, \£V?)V*jw? h& c,~c 12 
TJWUf'j^MM^M, -t$.yvv)v*)v%7h&, tr^vu;M;^yh» 
, hUTVu;M;^yhS, ^-y-vu^^yh^ ?7y-;M;^yM, 

;P3£TflSiftUfc3£*ViVi, q 3 -o (c=o) -T^$n^> 0 Q 3 teUffio^tmstS 

, c, ~c, , 7;w^i^^">*M=;i«, t:nijM^'>*M=;n, 7 
u;!/^^*;!/^-;)/*, truv 5 ;^^^;^-;^ c,~c 12 T;wi/tru> ? ;i/ 

7'J-^7;^-?)H, 7 -^X^JUC^t^ 7 U -Mt UTtt> _hfB<£>7 

, 3-^nhfi/-;i/S, r^x;w4, "*>t-x;u£, ^\^r=.JUM, * 

(1) > (2) Cfet^A 1 tt, -z'-, -z 2 -Z 3 z 4 =z 5 

u z 1 , zk &&zfz 3 it. tt^enns.iz, o, s, c (=o) , s (=o) , s 

25 0 2 , C (R 1 ) (R 3 ) , S i (R 3 ) (R 4 ) , N (R 5 ) , B (R 6 ) , P (R 7 ) £fc 

ttp (=o) (r 8 ) $gb, z 4 *5«fc^z 5 -tn-etufiifcc N> B, P, C ( 

R 9 ) SfcteS i (R'°) 

(it*, RU R ! , R 3 , R 4 % R 5 •. R\ R\ R 8 , R'&cfctfR 1 0 tt-£ft-6ft2fc£fc 
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^;i/^-^r>'*;i/^— ;i/S> 7U— jvttistuvtf— jvm, 7 | j-^7;^;i/t^^;i/ 

10 R\ RK R\ R*. RK R\ R\ R\ R 9 ckck^R 1 0 £*5tt5, /NO^>I? 

» 7;i/^a, 7;i^;m-*->S; 7)V*)ittm, ru— 7U— ;i/^-^->s> 

7U-^m 7'J-;i/7WS, 7'J-^7MM=lr^l, 7'JHmW 

s^ak 7^>;p«, 7~>;m-*>'S, 7^ ^-f5FS, 1^75/ 
@^~>u;i/*, m^>u;i/^^s> g^->u;p^s, w&v-iui^^/^ 1 

15 ffiO^SS, ^fD7U-M^^ '\^n7U-;i'^^-S, 7 , J-Jl/7^-^ 

, Ar'iA 1 «af 2 m±<Dkwzmm-rz>jjj( z ?m\zm&i,. ^. (2) ic*rar 

3 tA 1 ttA r'll^S^tigt^H^t^U, Ar'iA 1 BAr 3 jR©SVite 

/ 

20 »t6-r*« ; f±fc»'&-r*. 

A 1 -Z'- tbTtt^#WtettTBBte«w©a6*«^W r 6ns. 
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O R 2 R 2 

R R (18) 

Or 2 OR 2 OR 5 



A 1 iZ&^X. -Z 4 =Z S -tUTtt, ^T© (1 9) , (2 0) iC^SCS^ 

5 wen*. 



\ / \ / \ / \ / \ / 

N=B N=P B=P N=N N=SI 

(19) 

\ / \ / \ / \ / \ / \_y 

B =c b=s^ p=c p=s^ /C =Si )={ 

R 9 R 10 R 9 R<° R 9 R 10 R 9 R 8 



\=c/ (20) 



10 



R 9 



sfe, a (i) Sfektf (2», x 1 -, x 2 , x 3 ^cktKx 4 rau ^-n^na^cA 
;i^*-hS, *^ix^fM -b (oh) 2 , ^/An^xb*^;^, tju* 

15 ))sS.)l>M. 7W^->», 7->;i/:**->S, «ft^U>**^ 

a£ (1) ttWX 1 , X 2 , X 3 O0'>£c<i:fc 

7MM;i/^-M, ^^tx^T^i^ -b (oh) 2 , tyAn^'w^^i/ 

20 ^;i/5^S*5cl:^tfx:;i/^6Mn, ^ (2) fc*3^^>, X 1 , X 2 , X 3 
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**-hg, TU-;PT;wi/x;^^-hs, ^om^^m. -b (oh> 2 „ 

tyADyMW^J, TJM^l^A^WPg, *X*X^£*5F;i^ **3tfc*- 

^i- Any>in^tuT«, 7ym, mm, M. ipwjs^n, $?^l< 
mm, 0km-£tcUHvmT"$>2> o 

^Me ^Et 
-B -B N - 
OMe OEt 

t;AD^>ft^^itLxn yyit^^m, m^^)m, mtt^vm, 

-CH2SMe ! X, -€H2SI 3 h ! X (X«Aoy>Jll i $St t ) 
-CH2PPh 3 X (X\p\atf>m^%mT 0 ) 
-CH2 PO (OR' ) 2 

(R' «7;^;«, TU-;p*^fcfiTU-;i/7;wPS^^-r. ) 
±m& (i) (2) T^sn-Mb-^^ m&Bim&mmtm&KjfctiE'gm 
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;K*ji/**-h^ 7'j-;i/7;w^M^-M, *^x;w]/g. -b (oh 
) 2 . ^eyADdr^b^^ 1 ;^ 7Ji/*-£A;>wi^ *7,*x£a^3MI/^ *x 

/ 

20 %2>o 

*m^X7 )V3r)V7,)V**— 7^~)V7,)V^—Y^tcW7^—)VT)V^-JV^)V 
25 m&Kfo®i , gm&mmfa&TS.S&<Dm&. Sandmeyer^J&fc.kD, /\oy>m^ 
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jtiB^c (i) (2) ^znzit&miffi&Kfe&'gm&iiffi&ELfei&mmm 

0> C (R 1 ) (R ! ) „ N (R 5 ) f-fcttB (R 6 ) T^S»^Sf^b^. 

#Uv-Klb«:Nf©»^aiai©«^6> -Z ! -Z 3 -©-5^, Z z tZ 3 
5 S^CM&S^^fcte-Z 4 =Z S -^SnSfc'&'bffSb^. A&ftKte, ±|B5C 
(1 6) , (1 7) J (18) , (1 9) (2 0). fcfl?K©£jS«fSn*. 

4>Tt>, A 1 /&to-C (=0) , O-C (R 1 ) (R ! ) * S-C (R 1 ) (R J ) , S 
(=0) -C (R 1 ) (R ! ) , S0 2 -C (R 1 ) (R ! ) , N (R 5 ) -C (=0) £ 
&«N = C (R 9 ) <k0$?SbV>. JWfcWfctt* _hBE5£ (18) *<kCK ( 

io 2 o) fc^oai^wsn*. 

5S: (i) fc&ttsx 1 , x 2 , x 3 <D±xifi. /\n?>m?> 7 )v*)V7>)va> 

-b (oh) 2 , t;AnyMb^fM, *;p*:i#iv*^;i/ak 

15 n«»-&, (2) kssw-sx 1 , x 2 , x 3 &£ztx 4 <D&TW\uy>m=Fs r)v 

<?tx^r;n, -b (oh) /;'*y/\ny>fb*5\«, x;^--?A^?ji/i, 

20 $i?Sbv>. 

»-&S*©SJiSaRffi©ijffll^l63Q:Clt^5, (1) jfctefcwrx 1 , X 2 

, x 3 <D5%'j>u< £.<bi-z>i)m£.mt3iZ>'gffi&-?&&m&$>i:zf (2) su^^rx 

1 , X 2 , X 3 , X 4 (D5%&fc< L% l^fim£&fe&^m&X&ZM&&&3iV^ 

o 

25 X 1 , X 2 , X 3 ©5-£4>fc< 10*«Any>JS=?Tf*^, X 1 , X 2 

, x 3 ©-5^4>fc< t& h*-zr&&^-&at$?£b^ 0 ^-cxjutK*. 
- h»ttt7;w^;^*- hS, 7* u h £7c«7 u -;|/t;wux 
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Jt?UT-fcbfc«r©5B^3ME©«^6 % A 1 CK S, S (=0) SfcttSO, 
T***&*«»SL<» Ifc^Oif ilttOii*^, A 1 C (R 1 

) (R 2 ) , S i (R 3 ) (R 4 ) , N (R 6 ) , B (R 6 ) , P (R 7 ) fcb<«P (=0 
) (R 8 ) UV*. 

#U^-lCbfcl*©5B*3ME<Z)«i*^S, -Z'-Z 3 -Ifcytte-Z 4 = Z 5 
-SSnst^feff^LK JM*WICI4, ±fB5£ (16) , (17) , (18), (1 

9) (20) izm^coMifimf stis. 

tpTfc, A^O-C (=0) , O-C (R 1 ) (R 2 ) , S-C (R 1 ) (R 2 ) , S 
( = 0) -C (R 1 ) (R 2 ) , S0 2 -C (R 1 ) (R 2 ) , N (R 5 ) -C (=0) * 

fc«N=c (r 9 ) <fc«9»^uvi 0 ±sasc (is) mtcu ( 

20) fcWwoat*^wfsti*. 

5S (1) T«Sn5ft^4iltLTtt, TIB (2 1) , (2 2) GHk&mifimxk-g tl* 
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(22) 
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x 4 



X 2 X 4 




>- 




V 




X 2 X 4 




»— c 






X 3 


X 4 




>- 





X 3 





X 1 X 2 X 4 X 3 




x 2 : x 4 x 3 




X 1 X 2 X 4 




_b!Bi£ (1) C^TAr 1 r 2 j^SifcGSifls**©*^ Sfctt 

_hfB5£ (2) (^ViTAr 1 *«ktfA r 3 #3fW$Mb7k*©»£\ fl5^*©5fc£tt© 

tih^; (i-i) (2-i) -r^$n^>«-&, 4fc;<&«j©£j£te©«£rt> 
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X 2 



(1-1) 



X 2 _ X 4 

x1 ~C3~™Cj£~ x3 (2 ~ 1 > 




sc*. a 1 , x 1 , x 2 , x 3 *5ct^x 4 tt±satiRiDo i>i£>m±&m&&&G 
(i) (2) T^ans-fb'&'feO'&^t^viTiB^*. 



±is^ (i) (2) T?*$ti*fls-&«»tt, ±ib^ (i-2) T^snsib^* 



-B (OH) 2 , t/AoyM^fM, *;i>*xtf a*3\>i^s, *X*x^A*^ 

25 m^m&^to x 1 • fecttxx 3 ■ 



15 




;pt;i/^;i/7>;^^- hS> **>StxxrM, -b (oh) 
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c 8 H 17 q 




OC 8 H 17 



Br2 



OCbHi7 CbH-ijO 



OC 8 H 17 




j£ (5) £7cte (6) -vm^n^^wzrD^xm^. 



,10 



/■10 



X 9 — Ar 6 -Ar 4 



Ar 5 — X 3 



X 9 — Ar 6 -Ar« 



✓12 



Ar 5 — Ar 7 — X 11 



(5) (6) 

5^, A 1 :fc<fctfX 3 te, nmtmVMVk&^V, Ar 4 , Ar 6 , Ar 6 

r 7 te, ^n^n^3t(r3ffi(D^#«^7R^S^jfc«3fifi(D^^S*«L., iAr 
10 4 , Ar 5 , Ar 6 MJ/Ar 7 ttiiMf lTWfeJ:<, Ar'M^Ar 5 ^! 

3«<D^#$j#Hh;7.km*, 3fifi«^*, Ar 4 , Ar 5 , Ar 6 cfed;tf 
Ar 7 ^LTViTfecfcVifim«# Afl^te, k'Xl) , (2) \Z&ttZ 

15 x 9 , x 1 0 , x 1 1 ^tfx 1 - 2 -en^m&& tADy>n^ t;u+ 

i?X7,^;U», -B (OH) 2 , JE/APyMb^^S, * 

, 7j<m*, y;w^^->^ Tv-^^^s, g&v'iUM-^*, jsys^fctt 

20 -hoS^U 5$ (5) \Z&tfZ>X\ X ,0 :fe=ktfX 3 O^, AD^ 

>ih^, T^xM^-hS, ru-^TJM^-h*, 7U-^7;i/WM 
^^ix^fM, -b (oh) 2 , tyADy>ft^fJH, x;i/7fc^^ 

;i/*feJ:tXfc*-;i/S^SM«n, ^ (6) K&tt^, x 9 , x'°, x"*3j;r/x ,2 © / > 
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TU-^T^^XJP^-h^ *Vmx-X c r)Vm, -B (OH) 2 , t;/\P^> 

4k*9-)vm. x;i/^nr>A^^S, ^t^^a^^s, *x**-h;<^;^ 

T-^S, -B (OH) 2 , tyAD^Mb/^S, TJI/Tfc-^ApWl^ 

10 tnii-e*-g)o 

15 ±ttt (5) (6) T^nsit-g^^ m&Kfo&mmtm&fcfo&mm 

O, S, S (=0) % S0 2 SfciiS i* (R 3 ) (R 4 ) /N (R 5 ) T&Si§-£rtt0Fi; 

£fc> -z 2 -z 3 -^fe«-z 4 =z 5 --e^fts^-grfc^L^. Ati^fcte 

y 

20 , ±ES (16) , (17) , (18), (1 9) (2 0) \ZM^<Dmtfmf*> 

tfTfe, A 1 #0-C (=0) , O-C (R 1 ) (R 2 ) , N (R 6 ) -C (=0) £ 
TcltN=C (R 9 ) T&^-g-yWSb^o 

5£ (5) IZ&tfZX 1 , X 2 &J;tfX 3 ®^:T^ ADy*>If, 7Jk+J^ 

25 ;i^*-h^ 7'j-)i/7M^h^ 7'J^7^;i/xw-hS> *vm*. 
-b (oh) 2 , ^e/ Aa^Mb^fM, x^-^A^^ua, 

mtenzm-Ss ^ (6) K&tt^x 1 , x 2 , x 3 ts&ztx 4 ©it^AD^>g?, 
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, ^^ix^fJH, -b (oh) 2 , ^y/\ny>^^^s, x;p^-^a^^;p 

4n?%>, l»^^OSJK«SttOW«l3WIBttJ:t^6 v (5) 5£fc;feVvrX 3 , X 9 
, X 1 0 05"6^< tfc 1 9«Jitaa«tiBST»5i^*S«ktf (6) sSfcfcWT 
X 9 , X 1 0 , X 1 1 , X 1 2 <D?%'PU< tt» 1 ^*»fitfta5««35T?*5«^*» 

JpJ^-fcb^OSeft&ftOWj&^SA 1 #0, S (=0) , S0 2 %.tc\ZS 
i (R 3 ) (R 4 ) , N (R s ) T***-&*«»*bVi. 

-Z 2 -Z 3 Z 4 = Z 5 -**4l*»'&"bi8 i *UVi. JlttajfcfcJu 

-bB35EC (1 6) > (17), (1 8) , (1 9) (2 0) : fc«jR©afo&*S#tf 6*1 

*. 

•fTfe, A 1 ifiO-C (=0) , O-C (R 1 ) (R 2 ) , N (R 5 ) -C (=0) * 
fcttN=C (R 9 ) T?*«»'&a«jfF3:LV>. 

a (5) T^snste&fc/tpxtt/TnE (25) *«k^ <2 6> twsoft^ 
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5£ (6) T5SSft*flj&4&£LTtt, TIB (2 7) *3<ktf (2 8) \zM^(Dfc<&>&)tf 
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±i35C (5) Sfctt' (6) tC&^TAr 4 r 5 **33r#JjSfltft;zlc3S© 

TIBS; (5-1) (6-1) T*$n«>^-&, -fb"&«J©5fe3tttO«^* 




5 (5-1) (6-1) 

5£4U Ar 6 , Ar 7 , A 1 , X 3 , X 9 , X 1 0 » X 1 1 2 tt±EiH 

— 7U-;^^'>s, T'J-Ji/fts, TU-^j;^;^ ju-^tmji/ 

n7'JHWS, 7U-;P7;i/^r— 7'J-)l/Xf-JI/S, #;M?*5/;i/2k T 

&k (5) ^T^n^^-a-^o-a-^fcovxT^^o 

X 30 Ar^— — Ar 5 — X? X 10 ' 

X A 1 > X 9 — V— X 31 

(5-2) (5-3) 

±ibsc (5) T^sns-fb^ti, JifHS; (5-2) -e^£n&*b-&^£ (5-3) 
20 -pisnsft^ii 1 ns^ d^* 9 y ij t&fti:, x 3 '. , x 9 1 ^cfct^x 1 

£3<, iS*, A 1 > Ar 4 , Ar 5 &£ZfA r 6 ±fatWD****-r. X 3 ' , 

x 9 ' ^.ttKx 1 ° • \z j tn j enm*L\z/\nr>m : ?, yjv^juxjvti*- ks, tu 

25 H) 2 , *yAny>ft^?M, x^-^apWI^ * 
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-h»> *^SxXfJH, -B (OH) 2 , t/APy^^fJH, 

;i/x;u^-h^> hU7^;i/xXS> *^ixxfji/iSfctt-B (oh) 8 
f. 

9 uxjjy 7V>tf<Dj5m£LX\t* SuzukiA*;yu>^ Grignard 
10 *y^J>jf, Still e*y^U>ya:S«««5ft*n*. X 9 SS^tfX 1 0 KSEtft 



20 



MeO 1) Mg 

W_ c| 2) NiCI 2 (dppp) 



MeO 





1) Bfer 3 FaCOaSO^ 

2) (CF 3 S02) 2 0, TEA 




15 / F3C ° 2SO C 8 H 17 ' C 8 H 17 

i 



X 10 ' 

X 9 '-Ar 6 -Ar* rAr 5 — X 3 ' .X 12 ' 



^A 1 ^ X 32 — Ar 7 — X 11 ' 

(5-4) (6-2) 



-hi35£ (6) "e^*n*'fb-&'»tt, 0S;ttf±iB5S; (5-4) XvkZnZit&Wt (6 

-2) T^$n^Yb'§r^^^ox*yyu>^$-a-fc^^, x 9 ' s x 1 0 ' , x 1 1 
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mtfzn&o (6) T?wsn4ft^«itt, (5-2) T^sns-fb^t (5- 
3) T^$ti^{fc-&^2^si^^^-&/c^{cx 9 ' te^ux 1 0 ' $^nx 9 



MeO 



MeO 



1) Mg 

2) NiCI2(dppp) 




CaHi7 C 8 H 17 



MeO 



MeO 



OMe 




C 8 H 17 C 8 H 17 




C 8 Ht 7 C 8 H 17 



10 



15 



20 



(9) , (10) (11) T?3RSn*'flS'&«teOViT5R^*. 

-Ar;— r Ar 5 — A 4 



,18 



-Ar 



Ar° 



,19 



X 



18 



,18 



Ar 8 



',20 



(9) 



Ar 9 ' V° 
✓21 \ 



(10) 



-Ar 4 



Ar 3 



,19 



•22 



Ar 9 

/21 



Ar, 



.10 
\ 



22 



(11) 



5£*, A r 4 :fe«ktfA r 5 «, ^IBtl^Dlc^^L, Ar 8 , Ar'ti^Ar 1 

r 8 , Ar'feitfAr 1 0 ««iu£**rbTV>TfcJ;<, Ar^i^Ar'^I 
*«-r**^ *ftS)Wfe^bTS*&JBri&bTV>T'bJ;<, Ar 9 *5=t^Ar l0 ^gi^ 

**;rrs*^ *ftSjWis^bTSt£^jifcbTv>T , b«fc<, Ar 9 :fej;tfAr ,0 #ii: 
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I I I 

5S#U Z 6 ttB, P£fc«P (=0) Z 7 ttC (R 9 ) , Si (R 1 0 ) , 

B, P^fcteP (=0) ££U Z 8 teO, S, C (=0) , S (=0) , S0 2 
10 , C (R 1 ) (R 2 ) , S i (R 3 ) (R 4 ) , N (R 5 ) , B (R 6 ) , P (R 7 ) 

P (=0) (R 8 ) Z 9 teCSfcteS i^l, Z 1 0 ttlNk B, P, C (R 9 

)-*fcttSi(R")**t. <5£*, R 1 , R 2 > R\ R 4 ■> R 6 R\ R 7 , R 8 , R 9 
*3^^R ,0 «WfBtISIUlC*^^'ro ) 
A 3 TfB^©V>T*l5^T?^£*lSo 

15 

jS*, Z 1 1 HCSfcttS i£^U Z 1 2 ttO, S, C (=0) > S (=0) , s 
0 2 , C (R 1 ) (R 2 ) , S i (£' 3 ) (R 4 ) , N (R 6 ) , B (R 6 ) > P (R 7 ) fcb 

<&p (=o) (r 8 ) £g?u pf i 3 ^cfcrjcz 1 4 u*n*tm$.izc (r 9 ) , s 

20 i (R 1 0 ) , B, N. PSfcttP (=0) &m? 0 Z 1 5 cfe^tfZ 1 6 ittn^nn 
SKC^fcttS i £irr. (5£+» R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R\ R 8 , R 9 *5 
«kytR ,0 «tGIHi|sli;«*^-ro ) 

7U-M+->S, 7'J-;i/^S, 7'J-;i/7m», 7'J-^7;i4^t+->S 
25 , 7'J-;i/7;i/WtS, ii75/S, B&S'LUl/g, Hffi©1«SSS, Afo7 
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;i/g£STo fcfdV, ft (9) Kl&V^TAr 5 tA 2 ttA r 4 ^OS^fr^-r^M^ 
fc*2r&U Ar 4 tA 2 IJAr 5 ^©SV^cm^TS^fC^-r^. 

a*, x 1 8 , x 1 9 , x 2 0 , x 2 1 cfcitfx 2 2 \t. ^n^nnsL\z/\ny>m 
h2k *5isxxfM, -b (oh) 2 , ty/Nn^Mb/^H, 7ji/*-<}A* 
> t?-;ws, tK^s, 7W^yi, 7~>;^^^ ei^>'j;M-*->^ 7$ 

/Stfctt-hnS^b, 3; (9) \z&tf%X l 8 , X 1 9 feitKx 2 0 <D'PU< £ 

h*, 5i>^txxf;i/^ -b (oh) 2 , ^yAnyMt^^i/ 

*)vs.jm, &£W-jmfrt>m&n. ^ (10) iz&n&x 1 8 , x 2 1 & 

•fc*— hS, 7U-;P7M^;^^-hS, *^^x^f;n, -b (oh) 2 , 
t/AD^'w^^n, x)\s*-Ty&*^)m, *7,*-o&*?-)m. 
h^^*, ->7/^?;n, *)i$.)vm. ^3J:^k*-^«^6,ii«n, a an fc 
tettzx 1 8 > x 1 9 > x 2 1 Htox^ 2 <o^<i%>'— /\u¥>m^ tji 

^Kx^t-;^ -b (oh) 2 , ^yAay>>fk^^;i/», x)U*=L$&*^jvm. 
A 2 irg^n^StLTH ^WJc««Tfc^©£tf«gW r sn*. 
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>V q/ * 9 V s/ «°\^ 0 *V( b 9 V s/ ° 2 H^R 1 R *V R v n-VC 

■ V B v r 9 V p v *VjC Rl0 ' i'" o/ r 10 V s ' V( r ,o T\ " ,0 T 8 ' 02 

R 10 V^R 1 R 10 V^R 3 



\ / \ / 

B-o b-s 



\ / 

B-B 



O 

\ / 
J 

R* 



,3 R io-f-K s Rio V^. R 10 V^r R 10 V/ 



V / 

V 



\ / \ / \ / \ / 

B — A. B-S B-SO a B—K . 



V-Sl' a 

/ r4 r 3 



\ / 

B-N 



\ / 
P-O 

/ 



\ / 

P-B 

> R 6 



\ / 

B-P v 
' R 7 


\ / \ / \ 

B-P v N-O N- 
/ O R 8 ' ' 


/ 


H 0 > 


/ 

o 


\ / 
N-so 2 


\ / 
N-SI S , 

/ r4 r 3 


\ / \ / 
N-N N-B 

/ ^ / v 


\ 
N- 

/ 


/ \ / 

-P. N-P v 
R 7 ' o R 8 







\ / 

P-S 

/ 



M, h 



O 



\ / 
P-S0 2 

/ 



\ / \ / 



\ / 

P-N 

f R 5 



\ / 
P-P N 

R 



/ x 



\ / 
P-P 

/ Ji 08 



\ / \ / 



R 8 R aR 



o R 

\ / 

asPtN.- 



\ / 
C 

R 8 



V _/ \ 
o 



o* p " s 



R O 



\ / \ / 

0- P ~ S n n 0' P-S °2 

R 8 O R 8 



vsP-B 



R 8 * 6 

H H H h(. X 

\ / \ / 



\ / \ / 

TV °*SZV 



\ / \ / 

/ Si=N ^1=13 



\ / 
Si=Si 

R 9 / P 



10 



,10 



a 3 Ti^nssiLtn *#w^tt^Tf^j^os^^e>nso 
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>r°' V -H -K -V^ -Vf* -Vi 
-rv ^ p v -r/v "t" s -u, -r\ -t so > 
-?> -rv -rv -rv -rjv 

H H H H H. 

\. / \/ \/ \/ \/ 

Si=N Si=B Si=P Si=< Si=Si 

/ / / / p9 / * R 10 

±ih^: o) , (io) i i) T-^n&te-s-w, 

-hfEss o) > do) (id tiz>fc&w&. m-tRjt^nmmtm 

\ / \ ' 

z 7 -z 8 z 9 =z 10 ., 

I I 

z 7 , z 8 , z 9 feck^ 1 ° \t±mtmnM^mTo 
±ttt (i o) (id •vm-znz>fc<&m\t, #v?~-izvrz.m<D?&y£&m<D 

5£ (9) fc&tt^x 1 8 , x 1 9 ss^tfx 2 0 o£T*>v\Dy>ij§c^ t;u^ 
g?x*5Mi/g, -b (oh) 2 , t/Any>{b^^H, tjm^^a^ji/S, * 
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a>6»dcn*»&, s do) K&ttsx 1 8 , x 2 1 &£&x z 2 ©£T*v\oy> 

*>>tXXfJl/S> -B (OH) 2 , ^E/AD^Wb^^Jl/S, X;i/7K-r>A 

i£-)i>&frp>m*tizm&. <u> nmx 1 . 8 , x 1 9 , x 2 1 &&tfx 
2 2 <d±t&, Any>n^> 7Wx;i/*^-ss, 7'j-;i/XM*-sat, t 

V—)V7)V*r)WVft*-h& *-)Sl7fM, -B (OH) 2 , J\U*f>fc 

7,)i<-fc-V&*3 L jv&, t|nx^^a^^;1/S, ^^-h^^i/S, ~> 

1 9 , x 2 ° <D5%&fc< t% i^*m£&fc5>'gm&-c&&m&, a o) aifc*^ 

TX 1 8 » X 2 1 , X 2 2 ©■5^^^<i:fcl0^i:to^t^l! i $)^)«-g-*5J:tK 
15 (1 1) ittC&^TX 1 8 , X 1 9 , X 2 1 , X 2 2 <D5t>4>fc< thl^mt^fS: 



#U^— Klb&l*0563ttaM?^Jfej**6, A 2 £*B, P£fc«P (=0) 
A 2 3^BBaT£3n*»8-*>8F£bV>. 

V-z 8 z 9 =z 10 , 

II/ 

it*, Z 7 , Z 8 , Z 9 *5ck^Z 10 tt±|BtraU3fti**.*-r. 

jiiB^c do) (id T^^ns-fb-B-^ti, #U7- izLrc.m<D&ymm<D 



25 5£ (9) T?wSn4ft$*ttTtt, TSB (2 9) :fc«fcitf (3 0) C^O-ffc-g-^^ 




WO 2005/033090 



45 



PCT/JP2004/015001 




(2 9) 
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(3 0) 

5£ (1 0) -?7x2n%fc&i&>}tVT\*. TIB (3 1) &<fctf (3 2) \zM7KOtt&%B 
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(3 1) 
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(3 2) 

5£ (1 1) T'TK-ZtlZik^Wt^Tte. TIB (3 3) *5=ktf (3 4) fc^J^©^* 
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(3 3) 



WO 2005/033090 



50 



PCT/JP2004/015001 




(34) 
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±885* (9) , (10) Sfcfct (11) iZ^XA r 4 *5<ktfA r 6 ifi^m 

mz, TfBsS; (9-d , (lo-i) (li-i) T«sn*i^, 

Ar 9 ^ A V° Ar 9/ \r 10 
X 21 X 22 X 21 V 2 

(9-1) (10-1) (11-1) 

f£<K A r 8 , Ar s , A r 1 0 , A 2 , A 3 , A 4 , X 1 8 , X 1 9 , X 2 0 , X 

2 1 43j:rxx 2 2 te±f2£iwn; 0 ><>-¥>m±\zwWk&&mvx\,*x%&<. wm&tf 

10 Til'+il'ftl, 7'J-JI/S, 7U-M^">1, 7U-JI/^S, TU-;UT 

/ 

mz±^ (9) , do) (id T~mzn%ik^w<Dmm-%mz-o\,*Tm 

20 

X 18 Ar 4 Ar 5 — X 19 X 18 Ar 4 Ar 5 — A 4 X 18 Ar 4 Ar 5 — X 19 

R 9 O O 

(9-2) (10-2) (11-2) 

_tiE:£ o) , do) (id -VTKzn&fc&mt. mz-ttttfc-t&Gmv?- 
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VJxUM&fcitG r ignar d»tai£jyE5£ (9-2) , (10-2) (1 1 




5£4>, Ar 4 , Ar s , A 1 &cfctfX 3 «> MSBt|wIDlti*^To A 5 -fcVm 
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7S KS, y$>£S^ 7$yS, 1175;!, gM~>U;m 
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i$VV—tzV1tm<Df&t&m<Dmj&fr*>* A 1 ^0> S, S (=0) SO P Si 
(R 3 ) (R 4 ) , N (R 5 ) , B/(R 6 ) , P (R 7 ) , P (=0) (R 8 ) , 
-O-C (=0) -> -O-C (R 1 ) (R') -> — N (R 5 ) -C (=0) 
-N=C (R 9 ) -T*S»&J&*$?£bV>. 

5$ (1 5) TSSSnSft^illiLTtt, TIE (3 5) *5£tf (3 6) fC^^b^ 
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(3 5) 
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(3 6) 
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±ibs: (is) \z^xAT 4 ^^UAr 5 ^mmmit7Km<Dm^, it^m 




\J—K (15-1) 
5£*, A 1 , A 5 , X 3 &<fctf a«±fB£|13i;. ^>if >m±\zm^M^LX^X 

tu-;pt;1/^;ps> 7>j-jp7j^ji/^->s, 7'j-;i/7;i/^ts, t 
s, gM^u;i/«, t^y'JM^->s, H&S'U^a-ak g^^u^Tsya, i 

ifcc (i 5) ^.xm^n^it^cDmm^mz-D^xm^. a 5 a****^, r 

mj-X$>Z>m^ (15-2) <h (15-3) t&fcBZl3-Z>Jj&tzElz£K)m 

jrf3££an?^' 5^ A* 1 ; A 5 A r 4 , Ar 5 43<fctfX 3 te±f2£|^Do M 

wj^-v&m^ ^-hu^AH^, ^u^am^ t^^^am^^'Tc x 3 3 w\ 

M Ar^- — — Ar 5 — X 3 / 

A 1 A^a 
(15-2) (15-3) 

Br ~C=^^3~ Br "" BuU » Li ~C^^3~ Br S ' C ' 4 * S,- ^Q~~£~)~ B ' 

C 8 H 17 C 8 H 17 C 8 H 17 C 8 H 17 V C 8 H 17 C 8 H 17 

\ / 4 

a 5 & amvigwm&nfymm, am(Dmmm&&fz\z&m$gfcffim*G-?z> amv> 



WO 2005/033090 



60 



PCT/JP2004/015001 



(15-4) T?jK3tt*fb-&4&£ (15-5) -V^tl^it^tCD^ 
D X* y7V>tf^tt&t£E\Z&y)$m-?Z>Z. A 1 , A 5 > A 

r 4 , Ar 6 *3cttKX 3 «JhfE£:|I] C e X 3 4 £>&Z$X 3 5 \t J ttl j etmSHZ/\uy> 
7MKm-M, 71) — )V7s)V-fc*— hS, 7U-;i/7M;PX;i/*^ 

5 -hx, hU7;u^;i/7.xs> *dxxf;ntfctt-B (oh) 2 i'px 

*7y i J>WStUTtt i Suzuki*>^'J>^ G r i g n a r dtlyZfV 
>tf. Still e*v7V>?fe£J)m7K-2n2>o 




15 2 0 2 3 5 5^$g^|Btt©^^J:DS33tb#^o ^Mf&ttWftg*<& 2 Ofil±ft 

<DWi t t i g£j£, C2] h'^H^f TS^tl i:AO^r >If $f f^l^ti t 
©Heckle C3D 7^ft Hg^T^>>fb^iT;WP^7 > ^-hS<£*-rs 
20 \\^%hOYio r n e r -Wa d s wo r t h-Emmon s Kfo (43 ^U^;^^ 
&TZik&<%lti'T S M&G~?2>4t:&y>}L<DKn o even age 1 [53 jj^t/S 
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5 CD 



Ar CHO + X" Ph 3 P*H 2 C — Ar* *- . Ar ■ Ar - 



C2] 

Ar = + Br— Ar' BaSC » Ar Ar 1 

PdCat. 

10 



C3) 



Base 

Ar CHO + (RO) 2 (0)PH 2 C — Ar* *► Ar ■ Ar 1 



C43 



Base 

Ar CHO + NCCH 2 — Ar* ► Ar ■ — Ar" 



15 ,CN* 



C5] 

TiCl 3 -Zn 

Ar CHO + OHC Ar> Ar = Ar 1 

J 

20 Sfc, m&ffi&&MffctZ>ffi&Rfo<Dj5miiVT\t, 09*. tf [6 3 Suzuki* y 
-7V>#RI&* C7) G r i gn a r 'd%y7V >t?Rj&. C 8D N i (0) ««fc«fc 



25 C6) 
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Pd Cat. 

Ar Br + (RO) 2 B — Ar' ► Ar — Ar' 

Base 

R=H, alkyl 



C7D 



„ NiCat. 
Ar MgBr + Br Ar" ► Ar Ar 1 



C83 



Ni(0)- 

Ar Br + Br Ar' — — ► Ar Ar 1 



10 R&o&mtisTt*. *mm(D4k<e?yi^ >&mzfocmmmmzmffiv. wx.*£tjv 

mmt* "Jrfrtf-y? U7^^>a>X (Organic Reactions)" 
, »14«, 2 7 0-4 9 01, ya>7<U- 7>F ^>X(John Wil 
ey&Sons, Inc.), 1 9 6 5^, "jr)Vft—y{7 U 7 1> ~>3 >X (O r g 

15 anic Reactions)"-, |2 7t, 3 4 5-3 9 01, WJ- 
T>H 1r>X(Jphn W ; i "l e y.&S o n s, Inc.), 1 9 8 2^ 
tf-yp -»t->X (Organic Syntheses) 31/^^*6 
# (Co 1 1 e c t i v e Vo/l ume VI) , 407-4 1 II, v'a >«7-f >J 
— T>H f>X(John 35Mley&Sons, Inc.), 1 9 88^, 

20 Ufa- (Ch em. Rev. ) , 19 5#, 2 4 5 71 (1 9 9 5^) , *J 

j-frtf/tPVy? irSXb'J- (J.'Organomet. Ch 
em. ) , ^5 7 6i, 1 4 71 (1 9 9 9f) , ~J 'z> t> *r 4 ti )V 
^5XhU- (J . Prakt. Chem. ) , i3 3 6i, 24 71 (1 9 94f 
) , V^a^l/*^- ^T57h'J- V^D^El^^- -»7f?i?^A (Mak 

25 romol. Chem. , Macromol. Symp. ) , il2t, 2 291 (1 
9 8 750 tzE\Z%m.<D&&<Djsm*m^ : h 
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ztMz, m^zmmt-t-mzmtmimzmv. ^^nmmtx-K^mn^^ 
dt^w^b^. &tc, mm\zw.7kmm&ft?z.t-t)W&i>^ 0 emu Suzuki 

ft v 7 U >ifEU&<0 i 5&7k £© 2 ffi36T©£J&©#&fcfcJ:-?-©BS 0 Tttfcl*. ) 
£©*fimM*TT«#b&tftSiJ>o < 0 i7JW U *&W^©»«£8siirr**> 

io tz&m'&, ntmm, pu^hypy^—iz&zfrwmvmisojjmz&QmM-rzz. 

•kOJWMSlte, RlSifefrlCO^TJfitSi, Wi t t i g®&, Home r KJfc^ 
Knoevenge 1 KJftfc £ ©»•&«, ¥*#©WH3Efc*#UTSSK±, $?£b< 

tti — 3a*©7;w*u*fflViTSis*-&*. 7MUitm tefciK^sti&v*** 

5-K U^A^^-h&^&JgT;!/^-^ **-fb^" h U £Afc£©/Vf 

i 

fflVsStlS. £*&©©««, IfttMii^ 1 5 01CSSETS«*JifT3'&S^i:*«T 

»*lfcf«fc<, *fe^^Tbfe4^SB#F^S-r-5^«^Vi©T, jf^Klil O 
#H~2 4l$IH!"e*S. SlS©IR©»*tt, ££)&©$ tft-Tff* 

££^©fMW*lib<&&©-e, f5o. o lwt %~^«?-rs«^:J!gS©|gffl-ejgM 

£Wlfe£J:<, il?jt«> 0. lwt%~2 0wt%OilT^. HecklM^ 
25 tt, /17^^A|!M^, hUx^75>&£©iM©#£TT?, #ft#£SJ££ 

»«s^vj, Mil 8 o~i 6 ot^s, Rfov$m , &* imm&*> 1 o oi^ws 
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S u z uk i t>y~?V>ifKmom&\*. ttitLTs m7L\*rt?W& Oh^* 

*s«wsna. »jKfct)«fca*«5 o~i 6 orgjs©M##jBfc;gv>5n<a. a$&© 

»jftiE<*T#ll, IR«ES"e:Tfe«fcVi. amnii 1 P»M*£ 2 0 OI$|Hlg&T&« 

o 

10 GrignardSW^(t fK7tHn77>, S^^X—t^K v'^h^r 
i^X.^>f^^(DJL-^J\,mmm^/\aif>imt^mUst.^K^itXGr i gn 

W»$tl§. Gr i gnar.d^WiMUSiKJ:, $f*b<«l~ 
15 1. 5 MS*, «fcO#SL<ttl~l. 2SiJflVs5. cns^©***!?*-^**^ 

/ 

20 ^#J1 (>fc-£#fA©£/j£) J 




OMe OMe 



®»T**2, 2' , 5, 5' h*z/~ 1, 1* -t*7i-;H4> 1-^ 
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™«T©Hoa7773^2, 2' , 5, 5' -f h 7* h^>- 1 , 1' 
-f7iz;i/ (7.0g, 26mmmol) &A?l. JUi7jcN, N-^?M^A75 K (100ml) 
IzmMVtzo 7 Uteris ?iSTo-h^e.N-^Dox^v'>-i'5 

H (6.8g, 52mmol) ©JtfbJcN, N-^^^A7SH (70ml) $15^tT|iT 

MJfti£fc7jc (300ml) £Un*LT, *f mbfcit^^S'JIiliRbfco h)V 

jL>/^*-*>-?mm&^mmm*ntz. mm 5.8g) „ 

'H-NMR (3 0 OMHz/CDC 1 3 ) : 

63. 74 (s, 6H), 3. 87 (s, 6 H) > 6. 85 (s, 2H) , 7. 02 
10 (s, 2H) 

(^#JB0^) 



^m&mmnTF<D=°oa7 7XZiiZ4k&WA (5.8g, 17mmmol> <&An, HSb-k^b^ 

15 (loomi) fc^ufco ^7.xn^^T?^L^e,: irn- b^sHH-fb 



0K» 4.9g) o y 



66. 64 (s, 2H) , 6. 82 (s. 2H) , 8. 9~9. 1 (br, 2 H) , 
9. 3 7 (s, 2H) . 




*Vm<Dmk*^l'>mm (lmbl/L, 5,0ml) §©3 0^HtTiTUfc. mT&TW: 



'H-NMR (3 0 OMHz/CDC 1 3 ) 
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^ffitgH^T©=on7773C^iB (4.8g, 17mmmol) , h (6.7g 

; Zeolite HSZ 360HUA (Tosoh) ) fccfctf^Eb^zi.^— o - s Ji7 

□ D^>-tf> (nomi) &mx.it. ^jw^-^m (A*x®i8ot:) bfc*t& i 3P#w 
mnvtco KftKftaatfsrifiaTJWju, ^it> (200ml) wtBbfcssu 

0'>3-h*7AT^hA^ M/fcE »j«*e*bT> BW4fe*#fc OKft3.5g) 

o 

MS^ h;i^ : CM-H]- 267.0 




^Wi l &nm%'V<D^OU7 : 77.n\Ztt&mC (4.2g) , 4-N, N-^^jl/TS/ 
fcT'J3?> (5.7g) AtL. I&7fClfrfb*^U> (40ml) MLfc.. 7773WT?^ 

b&a*s hV7)v*u*?>?.)v-fc>mmikm dig) £3o#WTii8TL&. 

>/^M*>*Tf?J|gSbB«4&*#fc (7.6g) o 

J 

1 H-NMR (3 0 OMHz/CDC 1 3 ) : 

M 

67. 80 (s> 2H) , 7.'93 (s, 2H) . 
20 Uk&mE<D&J$,) 




25 tTHF 2 8 Om 1 £A*U -7 8t$T^tfc. n- 
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2 9mi (i. 6w\*-v->mm srf»T«, urn 

1 0 0m 1 5JraATS^$^7St, MT1 2P#IHI«#Lfc. ***P^Tft 
5 fil^ftlillfc, W«X^W:IftUfcE 3 0 XiiK-fb*** 5m 

lfcJlQA, 4 0'CT?5l^raM#bfe. ^OttiiSittlb, lO^iSly^A 

« (in 7km&xffi&w&m. mm&tf&r&z.£.\z.&Q* 4. 43g$ 

MS (APC I (-) ) : (M-H) " 2 15 

i o &fcm 4 uic&m f (d&$o 




^fittSlS[TT2 0 0m 1 OE^P77^3 Wb^«E 4. 43gt^bn-t 
2 5. lg, *5«ktf&»;& U £A 12. 5g (2 3. 5mmol) £A*U 
15 ^iiLT^fM V^JVf b > 5 0ml £2inx.T 1 2 5 6 BSWiPJItoSaftUfc 

o s^Tft, mm&ffiz. ±7k-v#M* nmm&mmu ssk:*t2 

^D>v*-tf->=l/l 0) T?*l«-r*££K:«k0, 8. 4 9gOMF*#fc. 
'H-NMR (3 0 OMHz/CDC l,) : 
20 50. 91 (t, 6H) , 1. il~l. 90 (m, 24 H), 4. 08 ( t > 4H 
) v 7. 07 (dd> 2H) > 7. 55 (d, 2 H) » 7. 68 (d, 2 H) 



25 
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10 0mlH^P77^3l:{^iF 6. 6 7gtBS 4 0 m 1 £ Xtl, tf-f ;P 
n*W*MflE 1 4 OICS-CMLfc. «V>T, 3 0 X&BMb*** 13ml £#£P 
ff*>&Jn*.» ll*M3l<JJWb&«, J^ttKI 8 Om 1 cm>l?RJft£i^7£ 

5 'H-NMR (3 0 0MHz/CDC 1 3 ) : 

60. 90 (t, 6H) ,1. 2 6~1. 87 (m, 24 H), 4. 06 (t, 4H 
) , 7. 19 (eld, 2H) , 7. 69 (d, 2 H) > 7. 84 (d, 2 H) 
MS (APCI (+) ) : (M + H) * 47 3 



10 




H 



TO;I4#H^,T2 o Om l ag-^n^^X3{''fb-&^G 3. 9 6 g£WWt/&nuft 
;PA=1 : lM&m 1 5ml £i)n*.» 7 Ot)T?«#U ttl^T, US? 

6 . 0 2 g &±m<DMM 3 m 1 UTin A, 3 R$H8J£#Lfc. h 'J V 

) Ttt»!TS££fc:«fcO* 4. 4 6gOMHSHfc. 
'H-NMR (3 0 OMHz/CPC 1 3 ) : 

60. 95 (t> 6H) , 1.^0~1. 99 (m, 2 4H) , 4. 19 (t, 4H 
20 ) , 7 . 0 4 (s, 2H) , 7.' 89 (s, 2H) 
MS (FD + ) M + 63 0 



»J4 at^m i <Dt>m 




25 i 

TOtt^T2 0 Om l£on7773C^H 3. 9 g t^X^VX-f^ 
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5 0ml£An, 4 0 < CSlr#^ UW^tZo 7jc^b7;U^-^AU^^A 1. 1 
ftT^^AU?^ 36%mi? 5. 7mlWl/fc. pnmtVVA 

'H-NMR (3 0 OMHz/CDC 1 3 ) : 

60. 90 (t> 6H) , 1. 26 — 1. 97 (rru 2 4H) , 4. 15 (t, 4H 
), 7. 45 ( s , 2H) , 7. 94 (s, 2H) 
MS (FD + ) M + 5 9 8 

mmm5 ut&m j <d&j&) 



i\&m j 



fc-&4& J 






"O 



HO 



OH 
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500 m\-3ny7Zn&7)\,3>mi&Vrz&, ^>Vyy>3.00 g*trj, 60 ml 03 
Uft7jc>>X3S>l/X— ■ rMzmMZlt. N, N,N' ,N* -tY? f?)VX.^\s>-J7 S >8. 2 ml 
£jbD;Lfc. -78 'Cfc^bfc^, s-^;i/U^C7^54 ml (0.99 M->^D^-y-> • A 

^it->md ^lo^T^Tbfc. mu^T-m-Mv. 4mmmwLtc^ -78 "Cf^inb 

5 , HJ* h*~>#5>7.1 ml^-^fcinAfc. 4P#TO#bfe« 0 <C 

^T^b, 30%®^b7K^7jc20 ml£30#T:1irFb)£. fiTF^ lBtHWft^U 
«lEBbK*^- h «J ^AtKM20 ml£20#T^Tbfc o ilT3^fPII#bm 1 NjH 
SftliUfcttfcU 100 mlO^X^X— ^;UT3H»ftmbfc. Itth'J^T^jiL 
fc&, 3.76 g<ZMb£r%K£#fc. 
10 1 H-NMR (CD30D, 300MHz) :8 7.46 (2H, d) , 7.18 (2H, t) , 6.97 (2H, d) 
MS (ESI-negative, KCl^D) m/z : 199.1 ( [M-H] ~) 

15 CaH 17 d^^O^~~^)CBH 17 , , 

100 ml-3P7^Xa*^mS^bfe^; 4t^jK0.50 g*i5, 18 ■10JBbKDMFlC» 
^i?*U«>A0.80 g, l-^D^E^-^^^.9 ml*JP*.ifc. /t^j&120 < CT?2^ 
M«#bfc&ifcJ l &U 7K50 mlipAx50 ml©h;PX>T3lEli*ajbfc 0 Wtttfl 
20 , ->'J *^T?5HLfcftl:»»t9StS I tl: J: OML 0.90g*#fc. 

'H-NMR (CDC13, 300MHz) 8 7.50 (2H, d) , 7.22 (2H, t) , 6.97 (2H, d) , 4.24 (4 
H, t) , 1.96—1.87 (4H, m) , 1.58—1.48 (4H, m) , 1.43—1.30 (16H, m) , 0. 89 ( 
6H, t) . 

1 3 C-NMR (CDC 13, 300MHz) 6 146.0, 145.6, 126.4, 123.6, 113.0, 111.3, 69.7, 32. 
25 1, 29.7, 29.6, 29.5, 26.3, 23.0, 14.4. 

MS (APCI-positive) m/z: 425. 3 ( [M+H] + ) . 
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C 8 H 17 0 O OC 8 H 17 

5 100 ml-3P 77X3 ^T;Ucf>e^bfe^, fb'o^J L 0.. 83 g<£r £. 0 > 17 ml 

X^;i/X-^;i/^^0^i±, N,N,N' ,N' -T'h7P<^X5 1 l/>^7$>0.8 ml<£iP^. 
, -78 TCfcfcJflbfc. s-^;H)5^A5. 1 ml (0.99 M->i7 0^it> • ^it>« 

, -78 tOTl/fc. Cl<D»^l,2-> ? yD ; 6-l,l,2.2-^h7>';i/^-PX^>0.7 ml 

* mmzxmmmwvxi,, mamm^mi-hvoA^mmio mmxxT^m^io mi© 

utK<t0^iM 1.10 g$#fc, 

1 H-NMR (CDC13, 300MHz) : 5 7. 47 (2H, d) , 7.39 (2H, d) , 4.47 (4H, t) , 1.92~1 
15 .83 (4H, m) , 1.61—1.51 (4H, m) , 1.40—1.25 (16H, m) , Q.89 (6H, t) . 

1 3 C-NMR (CDC 13, 300MHz) ,: & 147. 7,' 142. 3, 128.3, 125.9, 115.3, 114.1, 74.1, 
32.1, 30.5, 29. 7," 29. 6, 26.3, 23.0," 14.4. 
MS (ESI-positive) : m/z : 619.0, 621. 0, 622. 5 ( [M+H] + ) . 



25 



20 mmms m^mno^m 
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HO s OH 

5 500 ml-3P7^;V3£7^=f>Bifeb&8k '^>yft7i>5. 00 g£<h 0> 100 
mlflDJBWc^x^Wx— T-;Hc#**-ar, N.N.N' ,N' -5=" h 7^fJl^x?l/>y*75 >12 
.5 ml^iQ^Tc, -78 1CfcJfr3flbfc«> s-^;i/«J^^A82 ilSloa-TSTFl/fc. MM. 

IISTMb, 1.5R#Mfll#L-fc. 0 t^T^U 30^^*^30 1111*2 
10 0«"T??rFbfc. lWHWlttU filllinfcM(t b U £ Azkj«30 ml£10# 

TiTtfc. MT3i«iw«a^Lfca, imm^mxmmzv, 100 mio^x^x- 
^;PT?3iHiiftmbfc. fflfflft^-huc/A-cttjftbfca, 6.31 g©&£/&%&#fc. b;ioc 

>:X^y-;i/=5 : liS^»«^6 2lHllliBiir*2:i:fcJ;0'fb'&«lO 0.61g£# 
15 1 H-NMR (CD30D, 300MHz) 8 7.69 (2H, d) , 7.31 (2H, t) , 6. 90 (2H. d) . 



ioo mi-3n 7773 &&mw&vr£&, it&Vno o.50g££tK 14 mi<Dm,7iam\z 

U £A0. 86 g, 1-^D^^^>0.9 ml*iPx.feo A*XM120 *CT2 

mmm.w\st£mscfcis> 7*50 miin^Tso Mi©h;px>-c3iattttiL&. mwm&&t> 

25 ii, ^U*y;PT5iflbfcftfc«rt«*fS5fe-r*Cl-ifc«kOfl5^»P 0.95g£#£o 

1 H-NMR (CDC 13, 300MHz) 8 7.69 (2H, d) , 7.35 (2H, t) , 6.86 (2H, d) , 4.14 (4 



MS (ESI-negative, KClSsiJO) ta/z': 215.1 ( [M-H]. " ) .' 
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H, t) , 1.92—1.82 (4H, m) , 1.54-1.47 (4H, m) , 1.42—1.30 (16H, m) , 0.89 
(6H, t) . 

1 3 C-NMR (CDC 13, 300MHz) 6 154.6, 138.0, 129.2, 125.8, 114.5, 107.9, 68.9, 32. 
2, 29.7, 29.6, 26.4, 23.0, 14. 5. 

5 

Br_ O^0^ Br 
C 8 H 17 0 S OC 8 H 17 

10 500 ml-3P77;*3£7;i'=f>*tfcUfcgk tt&lBP 9. 00g££ D , 180 ml©J!^7jc 
itJLZ'frJL-T'MzmmZlt. N, N, N' ,N' -f h?^?;H5 1 l/>^75>8.7 ml^JP 
*.fc 0 -78 'Cfc^UfcSfe, s-^;UU^^A57 ml (0.99 M'>^n^\^> • 
>^K) *10^T?ffllTbfc. 5PSHjg«Eb;6:&, -78 tl: 

ftSflU I, 1, 2, 2-r h 7 7Mnx^ >8 ml£40 mKD^^X^X— 

i ; 

^hU^A7j<^MlO0 mliQf ? 700 mf<D^\^l7->re2!filftmb'fc. #y;i/~>a - 

h*9ASaUfc«»'»i«€M*r*i:'tfcJ:D, -ffc-ea^jQ 11.20g&#fc. 

1 H-NMR (CDC 1 3, 300MHz) 6 7,62 (2H, d) , 7.56 (2H, d) , 4.20 (4H, t) , 1.96— 

I. 84 (4H, m) , 1.64—1.48 (4H/m) , 1.40-1.25 (16H, m) , 0.90 (6H, t) . 
20 MS (APPI-positive) m/z :.^)0, 598, 596 ( [M] + ) . 




25 5 0ml 2P77X3^»bfcE it^R (#192 004-168999 \Z 
fflTx) lOOmg (0. 15mmol) £ 1 , 3 — 9 Jtf uu- 5 -3 — K^>-t? > 1 2 
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Omg (0. 4 4mmol) ^ y^h^^rX (HJ7x-^7^» rt=?WJx (0 
) lOmg (0. Olmmol) lml©hJH>l:«tfc t 1M» 

U^AzKSNBtSlmlttl^ MET, 2 0HP«IL ^t, 
4toKT«5^, *jK*esu fi£j&to&»fc. 
MS (ESI — negative) m/z : 7 2 9 ( [M+Cl] ") . 

3H«J 1 1 tfb'&fcrVO'&JSfc) 

ffr&«&T mm2 0 0 4- 1 6 8 9 9 9 *z?>7UU*?>mm*. HJWfc;* 
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Jlfc^tS. W4HHfc'&*tt«nJt« ; P*3ll6**bT*D, WLED 

#3. 
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i. Tie?*; (i) (2) Ttttsnzftmmib&ta. 

X 2 X 2 ^x 4 

X 1 — Ar 1 -Ar 2 X 3 (1) X 1 — Ar^ -Ar 3 X 3 (2) 

X A 1 A 

tt 

Ar 1 , Ar 2 iitfAr 3 fc*g&*£*LTVvr s & J; < , Ar'^OtAr'^SiS 
^nSTW^bT^^bT^Tfe^, Ar'&itfAr 3 

A 1 \ts -Z 1 -, -Z 2 -Z 3 -£fc«-Z 4 =Z 5 -£SU Z', Z 2 , * 

«ktfz 8 hu JE-n-^naastc cx s, c (=o) „ s (=o) > so 2 , c (r 1 ) ( 

R 2 ) , Si (R 3 ) (R 4 ) , N (R 5 ) , B (R 6 ) , P (R 7 ) &tcUP (=0) (R 

8 ) z 4 *«k(Utz 6 ^tiztm&iz, n, b, p, c <r s ) $fc«s i ( 

15 R 10 ) , ' / 

<&tp, r 1 . r 2 , r\ r 4 ;;r s \ r 6 > r 7 , r 8 , R»*5«i:^R ,o tt«tn^naftStfc 
*;t/;r=^>#;M*-;i^ 7U-M*^*;^-;vs, 7U-;i/7JWt+^;i/ 

*-;H,- ^fn7'J-M^yAM-;H^fc«>'7ySi£ST. fc£U R't 
25 R 2 , R 3 tR 4 ttSV^C^bTm^^bT^Tt>ctVi. ) fcfc'bjt (1) 

K&l^T, Ar 2 tA 1 ttAr'm±OSVi^P^f SJl^t^b, Ar'tA 1 ttA 
r 2 St±©SV>K:|»»T*K : Pfc*fr&U 5£ (2) K&^TA r 3 tA 1 ttAr'Sl 
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5 -b (oh) 2 , t;Any>ft^fM, 

TJWU^v'S, T^^->*. B^'>'J;i/^'>*. 75/S^c«-hD 

*^b, ^ (i) izmizx 1 , x 2 , *3cfc^x 3 tfe-tPMmcs: (2) 

X 1 , X 2 , X 3 &&tfX* 0'>&<ife-0li/\n^ s >lf 1 t;WI/7. 

-b (oh) 2 , tyAo^M^^s, ^;^-^Ay?JH, 

2. 5$; (1) K&tt^X 1 , X 2 33<fctfX 3 <D±XmXf\Z^, (2) C^ttSX 1 , X 2 

15 , x 3 &£tfx 4 (D±x^v\a^f>m^ 7)i*)vz)v**~- hs> 7'j-;^;i/** 
-hS, 7U-;i/7M^M^-hS, *^x^fm ,-b (oh) 2 , =ey 

An^XbpWUS, X^^jStA^^ 1 ;^ 

• 1 

ism i m®.<nmmmk&m 0 



20 3. TfB^ (5) gfctt (6) 

/ 

X 10 X 10 ^ X 12 

X 9 — Ar 6 - Ar^ Ar 5 X 3 X 9 — Ar 6 - Ar^- Ar 5 — Ar 7 — X 1 1 

X A 1 V A 1 
(5) (6) 



CjS*. A 1 &cktfX 3 fiffBt|llCit**^L, Ar 4 , Ar 5 , Ar 6 :fcJ;tfA 

25 r 7 \t. ^n^nmL\z3m<D^mmm^mm^ti^zm(Dmmnm^^. tAr 

4 , Ar 5 , Ar 6 iSitKA r 7 ttiiMf UTW ! bJ;<, A r 4 *3£tfA r 
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-b (oh) 2 , t/AnyM^^ ^x^n^ 

, TJWlttism. 7z/)V*3r^, i^i/'JM+vS, 7$;S^dSzhn« 
£3EU 5£ (5) t^^X 8 , X ,0 *3J;^X 3 t%>— ^MOffcSC (6) 

tts, x 9 , x 10 , x n *5ct^x ,J oi!>^< t«b— Aoy>«f, T;i/=^;i/x;i/ 

-B (OH) 2 , tyApy>^^ TJl/Tfr-^A*^;!/^ *X*:r 

4. ^ (5) fc^tt^x 9 , x 1Q &£zfix 3 oitf^n, a; (6) ic^w-*, x 9 , x 

TU-^T^^X^^-HS, *!)ISXXfm -B (OH) 2 ^ 

t/ADy^fjn, x;P2fr-£7A*^;pg, *x^^a.^^;ps, *x**- 

5. TiB^: (9) , do) (in ^^nsttM^ife. 

/ 

X 18 Ar 4 -Ar 5 — X 19 X^ Ar 4 -Ar 5 — A 4 X 18 Ar 4 -Ar 5 — X 19 




.8 




,22 




,22 



(10) 



(11) 



[5t«K A r 4 &&tfA r 5 tt, tSIBt IWICSc^^b, Ar 8 , A r 9 A r 1 

0 tt^niiCJU-W^^fef^lSOMS^L, iAr 4 , Ar 8 , A 
r 8 , Ar 9 43J;^Ar 1 0 teffii&S^L WCfc , A r 4 *5«ttKA r 5 #*g&g 
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I I I 

(5£<K Z 6 P£fc«P (=0) Z 7 ttC (R 9 ) > S i (R 1 o ) % 

N, B, PSfcttP (=0) Z 8 ttO, S, C (=0) , S (=0) , SO, 

> C (R 1 ) (R 2 ) > S i (R 3 ) (R*) , N (R 5 ) , B (R 6 ) , P (R') Sfcfcj; 
P (=0) (R 8 ) ££U Z 9 ttC$fc«S i£&U Z 1 0 «N, B, P, C (R 9 
) SfcttSi(R' ( )gSU R«,'-R«, R 3 , R*, R«, R\ R\ R* % R»^i^R> 

A 3 fcfc, TEsso^-rtia^^u 

(5£+* z 1 1 ttcsfctts is^u z 1 2 \tOs s, c (=o) , s (=o) , s 

0 2 , C (R 1 ) (R 2 ) , S i XR" 3 ) XR 4 ) s N(R 5 )\ B (R 8 ) , P (R 7 ) £fc 

«p (=o) (r 8 x- saftu'z 1 3 ^otz 1 4 fct^n-^nasjszfcc (r 9 ) , si 

(R 1 0 ) > B> N % P^fettP (=0) ££U Z 1 5 6 B^n-e^isi 

l:CSfcttSi^U R', R< R\ R\ R\ r«, rt, rs, R»*,fctKR«o tt 

7v—)\r7)v*))rf"*&, mm7$.y&, m&ssvji&s lmv&mm^ ^n7u 

fctcl^ 5£ (9) C&ViTAr 5 tA 2 ttA r 4 ^©SWCP^-T^J^K 
*§£-U A r 4 tA 2 it A r 5 !St©SViK:|»S5r*JR^fc*l^-r«. 

x 1 8 , x 1 9 , x 2 0 , x 2 1 ^=k^x 2 2 *n*tiafcfcfc/\ny>«? 
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*£H5XX7\>|^k -B (OH) 2 , ^/AD^^^ 7JWK-?A>^ 

tr^g, tK®?«, 7M;^*vS, T>-;i/^->s, tt&*>u;M-**>ak 
«*fc«-hnai$5SU s£ (9) fc^w-sx 1 8 , x 1 9 &<fctfx 2 0 

-O, a (10) iz'&V&X 1 8 , X 2 1 &J;tfX 2 2 cD4>&<«hfc-o, MtfKrcS ( 
1 1) iC&ttSX 1 8 , X 1 9 , X 2 1 2 ©<!>&<£>b— ad^>S 

TWXJl'^-hS, 7'J-;^M^-h«, 7U-^7^^M^- 

hg> *9»ixf;i«, -b (oh) 2 , tyAny>{b^^S, x;M*=#z»* 

6. 5£ (9) (C^tf^X 1 8 , X 1 9 &£tfX 2 0 <D^T, MtffcjS (1 0) 

x 1 8 , x 2 1 ^tfx 2 2 ©^T&tffcss; (i i) (^{tsx: 1 8 , x 1 9 . x 2 1 

hS, TU-;P7;wpx;p*t*-hiH» *^®?xxf;n, -b (oh) 2 , ^exa 
oy>fl5^w«, x;i^-*A*3\>pak *x*xtfA*^;i$ak ^^-h^? 

7. TIES; (15) "C^$tl§3f#^b^. 

A 1 'a 

Ar 4 , Ar 5 , A 1 &=ttfX 3 fcJU iWBtRIi;****^. A 5 tt, 

m?Z> affi<D&*&? B att3*fctt4*«-T. W5Ar 4 , Ar 5 , A 1 
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